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缩 略 词 





BSA：bovine serum albumin，牛血清白蛋白 
WSSV：white spot syndrome virus，对虾白斑综合症杆状病毒 
VP：virus protein，病毒蛋白 
CP：capsid protein，衣壳蛋白 
MBP：maltose binding protein, 麦芽糖蛋白  
DTT：dethiothreitol，二硫苏糖醇  
EDTA：thylene minetetraacetic acid，乙二胺四乙酸 
His：Histidine，组氨酸 
V5：来自猿猴病毒 5(SV5)副粘病毒的 P 和 V 蛋白的 14 氨基酸肽 
TEM：Transmission electron microscopy，透射电镜 
IEM：immunoelectron microscopy，免疫电子显微镜 
IPTG：isopropyl-beta-D-thiogalactopyranoside，异丙基-β-D-半乳糖苷 
ORF：open reading frame，开放阅读框 
PAGE：polyacrylamide gel electrophoresis，聚丙烯酰氨凝胶电泳 
PTA：phosphotungstic acid，磷钨酸 
SDS：sodium dodecyl sulfate，十二烷基硫酸钠 
EDTA：thylene minetetraacetic acid,yieransiyisua，乙二胺四乙酸 
GFP： Green Florescent Protein，增强型绿色荧光蛋白 
dsRNA：double-stranded RNA，双链 RNA  






















围绕着 WSSV 结构蛋白开展研究。此外，还对其极早期基因开展了 RNAi 实验。
具体内容主要包括了以下 3 个方面： 
（1）VP12 是由病毒基因 wsv009 编码的一个低丰度蛋白。在本实验室早期
的研究中，发现 VP12 存在于病毒的膜蛋白部分。为了进一步证实此结果，本文
对该蛋白进行了原核表达，制备了 VP12 的多克隆抗体。利用此抗体进行 Western 
blot 和免疫电镜分析，结果证实 VP12 的确存在于膜蛋白部分中，并且推测其可
能位于囊膜的内侧。利用 CO-IP 实验和 Far-western blotting 的方法，我们首先确
认了膜蛋白复合体 VP12/VP150 的存在，继而，证明该复合体通过 VP12 与病毒
衣壳蛋白 VP51 的相互作用结合在核衣壳上。上述结果进一步证明 VP12 存在于
WSSV 囊膜内侧，另一方面说明 VP12 在病毒的包装过程中可能起到连接蛋白的
作用，将病毒的囊膜和核衣壳联系起来。进一步的研究表明 VP12 能和连接蛋白
VP26 相互作用。基于 VP12 可以通过分子间形成二硫键实现自身聚合的实验结
果，我们推测 VP12 可能通过其与自身以及与 VP26 的相互作用起到稳定完整病
毒粒子的作用。 
（2）由于病毒结构蛋白的相互作用是以立体交叉的网络形式存在，因此在
第一部分的基础上，我们尝试寻找与 VP150 相互作用的蛋白。通过 CO-IP 分析，
我们发现 VP150 可以和 WSSV 的主要结构蛋白之一的 VP28 相互作用，其作用
位点存在于 VP150 的 N 端第 1-206 个氨基酸之间。Far-western blotting 分析表明，



















（3）利用 RNA 干扰技术，对 wsv051 等 7 个极 WSSV 早期基因进行了基因
沉默实验。结果表明 wsv051 和 wsv083 对应的 dsRNA 抑制相应的基因的转录效
果 好。实时荧光定量 PCR 结果显示，与阴性组或阳性组相比，基因特异的
dsRNA 具有较强的抑制 WSSV 增殖的作用(P<0.05)。这些结果表明用 RNA 干扰
的方法研究 WSSV 的极早期基因功能的思路是可行的，也为进一步研究 WSSV
极早期基因的功能提供了新的思路。 


























Since its first appearance in 1987, White spot disease (WSD) had caused serious 
economic losses all over the world. After that, the study on its causative agent 
——White spot syndrome virus (WSSV) never ended. The WSSV is a large, 
nonoccluded, enveloped, rod- or elliptical-shaped, doubled-stranded DNA virus of 
approximately 300 kbp. It belongs to the Nimaviridae family, and is a major pathogen 
in the cultured penaeid shrimp. It has a wide range of hosts in crustaceans, a high 
infection and mortality rate, and is hard to be controlled. Therefore, WSSV is not only 
a major threat to the shrimp industry but also to the water ecology and environment. 
Like the other viruses, the study on the structural proteins of WSSV is always a hot 
field. This thesis mainly focuses on the function of virus structural proteins. In 
addition, the author also tried to study the function of the IE genes using RNAi 
analysis in this thesis. The work mainly includes the following aspects: 
（1）VP12 protein, the product of the wsv009 gene of white spot syndrome virus 
(WSSV), is one of the low-abundance structural proteins of virus. In our previous 
studies, VP12 was found to exist in the envelope part. To confirm it, VP12 was cloned 
and expressed in Escherichia coli and its polyclonal antiserum was prepaired using 
the purified recombinant VP12. Then using its antiserum, western blotting analysis 
and immunoelectron microscopy were performed. The result indicated that VP12 
behaved as an envelope protein and it was assumed to lie inside the envelope. In the 
following studies, we confirmed the VP12/VP150 complex does exist firstly. 
Secondly, the interaction between VP12 and VP51 was studied under non-natural 
conditions and then, Far-Western blotting analyses provided further evidence for 
direct interaction between VP12 and VP51. On one hand, these results further suggest 
that VP12 lie inside the envelope. On the other hand, these findings suggest that VP12, 
like VP26, may also function as a linker protein participating in the linkage between 
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